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SENT VIA REGULAR MAIL 

Mr. Glenn Rogers, Chairman 
Shivwits Band of Paiute Indian Tribe 
P.O. Box 448 
Santa Clara, UT 84765 

Re: Results of October 2001 Apex Site Pond 2 
Investigation and Soils Sampling and 
Analysis 

Dear Chairman Rogers: 

Enclosed for the Shivwits Band's information is a report summarizing the results of the 
October 2001 Apex Site Pond 2 (a/k/a "Hecla Pond") investigation and soils sampling and 
analysis, conducted in accordance with the Work Plan submitted by Hecla Mining Company and 
approved by EPA on September 21, 2001. 

The purpose of the Hecla Pond investigation and soils sampling and analysis was to 
determine the extent of and potential for seepage from the Hecla Pond. No evidence of seepage 
migration could be identified based on the field investigation and sampling results. Hecla will 
proceed with preparing and submitting to EPA a closure plan for the Hecla Pond. A copy of the 
closure plan will be provided to you for review upon receipt by EPA. 

Please contact the assigned enforcement attorney, Amy Swanson, at (303) 312-6906, or 
Eric Johnson, Environmental Scientist, at (303) 312r 6357, if you have any questions regarding 
this letter or enclosed report. Mr. Johnson has replaced Janice Pearson in this matter on behalf of 
EPA's Technical Enforcement Program. 

Sincerely, 

RECEIVED 
Sharon L. Kercher, Director 
Technical Enforcement Program JAN 1 7 2002 

Office of Enforcement 
Compliancy ' « = 

o Printed on Recycled Paper 
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cc: Todd Smith, Attorney for Shivwits Band 
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R. Breeden, 8P-HW 
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I-' " 
Total Metals Samples Collected from OMG-Apex 

Near St. George, Utah 
Values reported as Parts Per Million (PPM) 

ID No. OMG-1 OMG-2 OMG-3 OMG-4 OMG-5 OMG-6 OMG-
7 

OMG-8 OMG-9 OMG-10 OMG-11 OMG-12 

Sample 
Location 

Iron Cake 
removed 
from Pond 2 

Iron Cake 
removed 
from Pond 2 

Iron Cake 
removed 
from Pond 2 

Iron Cake 
removed 
from Pond 2 

Iron Cake 
removed 
from Pond 2 

Co/Ta 
Cake 

Moly 
Cake 

Moly 
Cake 

Moly 
Cake 

Cr/V 
Cake 

Cr/V 
Cake 

Cr/V 
Cake 

Date 2000 12/12 12/12 12/12 12/12 12/12 12/12 12/12 12/12 12/12 12/12 12/12 12/12 

Sample Time 1035 1045 1100 1115 1130 1152 1535 1541 1550 1557 1605 1618 

As 10.2 20.3 16.8 26.1 37.2 <2.0 2.5 12.2 27.2 48.5 97.2 21.9 

Ba 988.6 395 768.7 168.8 271.6 85 1.4 <1.0 1.4 18.7 35.6 35.1 

Cd <4.0 <4.0 <4.0 <4.0 <4.0 15.6 <4.0 <4.0 1.0 11.1 11.3 7.5 

Cr 1360 1827 1598 1622 443.7 3955 54.6 24.7 13 472.3 265.3 181.5 

Co 210,800 

Cu 7622 

Pb 212.1 287.7 254.8 1186 199.8 90.1 9.4 11.6 2.5 19.8 4.4 <1.6 

Hg 0.510 0.130 0.230 0.350 0.150 .200 .880 2.140 1.93 .090 .210 <.01 

Ni 8883 

Se 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 

Ag 241.8 210.6 637 580.5 121.5 278 25 9.9 2.2 80.6 166.5 <6.0 

% Solids 64.3 52.5 56 50.8 81.4 57.2 69.3 81.1 72.1 40.5 40.6 51.8 

1 
i 



TCLP Metals Samples Collected from OMG-Apex 
Near St. George, Utah 

Values reported as Parts Per Million (PPM) 
ID No. OMG-1 OMG-2 OMG-3 OMG-4 OMG-5 OMG-6 OMG-7 OMG-8 OMG-9 OMG-IO OMG-11 OMG-12 

Sample 
Location 

Iron Cake 
removed 
from Pond 2 

Iron Cake 
removed 
from Pond 2 

Iron Cake 
removed 
from Pond 2 

Iron Cake 
removed 
from Pond 2 

Iron Cake 
removed 
from Pond 2 

Co/Ta 
Cake 

Moly 
Cake 

Moly 
Cake 

Moly 
Cake 

Cr/V 
Cake 

Cr/V 
Cake 

Cr/V 
Cake 

Date 2000 12/12 12/12 12/12 12/12 12/12 12/12 12/12 12/12 12/12 12/12 12/12 12/12 

Sample Time 1035 1045 1100 1115 1130 1152 1535 1541 1550 1557 1605 1618 

As (5.0) 

Ba (100 ) 

Cd(1.0) 

Cr (5.0) 0.262 0.199 0.300 0.475 0.005 1.043 1.281 1.292 1.128 0.547 2.052 2.044 

Pb (5.0) 0.237 1.926 1.421 1.394 <.050 

Hg (0.2) 

Se (1.0) -

Ag (5.0) 0.411 0.144 1.168 1.019 0.036 <.006 <.006 <.006 <.006 <.006 <.006 <.006 
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Total Metals Samples Collected from OMG-Apex 
Near St. George, Utah 

Values reported as Parts Per Million (PPM) 

ID No. OMG-13 OMG-14 OMG-15 OMG-16 OMG-17 OMG-18 OMG-19 OMG-20 

Sample Location Lower Sump in 
W Storage 

Iron Cake in 
Pond 2 

Iron Cake in 
Pond 2 
Duplicate 

Moly & Cr/V 
Cake in Pond 2 

Pond 1 water Pond 1 water 
Duplicate 

Pond 4 water Pond 3 water 

Date 2000 12/12 12/13 12/13 12/13 12/13 12/13 12/13 12/13 

Sample Time 1635 0840 0840 0900 0950 1000 1025 1035 

As 0.018 19.4 19.4 12.4 <.010 <.010 <.100 <100 

Ba 0.0597 98.7 102.4 459.8 .0153 .0144 .048 .0317 

Cd 0.1174 6.4 7.3 <4.0 .0045 .0045 .0555 .0274 

Cr 1.219 921 974 1,264 .0796 .0491 .4781 .2928 

Co 670 26,200 29,470 2.023 1.965 82.520 54.140 

Cu 72.7 4,600 4,174 0.0472 0.0411 3.320 .7555 

Pb <0.008 200.7 210.9 548 <.008 <.008 <.080 <080 

Hg .00027 0.120 0.100 0.250 <.00004 <.00004 .00011 .00008 

Ni 60.4 8,067 7,625 .1438 .1394 3.626 4.566 

Se <0.010 <2.0 2.2 <2.0 <.010 <.010 <100 <100 

Ag 0.979 69.3 68.4 225.6 <.006 <.006 .0206 .0146, 

% Solids 57.4 57.4 60.7 

TSS 132 12 12 27 13 

NHS 29.6 6.39 6.44 886 357 



TCLP Metals Samples Collected from OMG-Apex 
Near St George, Utah 

Values reported as Parts Per Million (PPM) 

ID No. OMG-13 OMG-14 OMG-15 OMG-16 OMG-17 OMG-18 OMG-19 OMG-20 

Sample Location Lower Sump in 
W Storage 

Iron Cake in 
Pond 2 

Iron Cake in 
Pond 2 
Duplicate 

Moly&Ci/V 
Cake in Pond 2 

Pond 1 water Pond 1 water 
Duplicate 

Pond 4 water Pond 3 water 

Date 2000 12/12 12/13 12/13 12/13 12/13 12/13 12/13 12/13 

Sample Time 1635 0840 0840 0900 0950 1000 1025 1035 

As (5.0) 0.119 <.010 <.010 <.100 <.100 

Ba(100) .0598 .0125 .0128 .0419 <.0356 

Cd (1.0) .1368 <.004 <.004 .0376 .0171 

Cr (5.0) 1.581 <.005 <.005 0.344 .0127 .0076 .2103 .0772 

Pb (5.0) <.008 <.050 <.050 1.186 <.008 <.008 <.080 <.080 

Hg (0.2) 

Se (1.0) <010 <010 <.010 <.100 <.100 

Ag (5.0) .0671 .016 .015 2.304 <.006 <.006 .0234 .0228 



Total Metals Samples Collected from OMG-Apex 
Near St. George, Utah 

Values reported as Parts Per Million (PPM) 

ID No. OMG-21 OMG-22 OMG-23 OMG-24 OMG-25 OMG-26 

Sample Location Gravel Pit Stormwater 
Runoff Area 

Stock Pond Stock Pond Sediment Camp Spring Trip Blank 

Date 2000 12/13 12/13 12/13 12/13 12/13 12/13 

Sample Time 1100 1120 1320 1335 1445 1515 

As 20.4 31.3 <.030 39.5 <.030 <030 

Ba 79.3 88.9 .0905 139 .0274 <001 

Cd <4.0 <4.0 <.004 <0.4 <.004 <.004 

Cr 15.2 77.7 .0112 18.4 <005 <005 

Co 285 3,256 .0431 82.4 .0222 <007 

Cu 53.8 218 .0439 72.8 <005 <005 

Pb 38.5 79.5 <.050 121.5 <050 <050 

Hg .190 .020 <00004 0.020 <00004 <00004 

Ni 28 467 <.013 20.2 <013 <013 

Se <2.0 <2.0 <.060 <2.0 <.060 <060 

Ag <6.0 <6.0 <.006 <0.6 <.006 <006 

% Solids 93.1 94.9 85.8 

TSS 35 5 

NH3 1.03 <1 <1 



Values reported as Parts Per Million QPPM) 

TCLP Metals Samples Collected from OMG-Apex 
Near St. George, Utah 

ID No. OMG-21 OMG-22 OMG-23 OMG-24 OMG-25 OMG-26 

Sample Location Gravel Pit Stonmvater 
Runoff Area 

Stock Pond Stock Pond Sediment Camp Spring Trip Blank 

Date 2000 12/13 12/13 12/13 12/13 12/13 12/13 

Sample Time 1100 1120 1320 1335 1445 1515 

As (5.0) <.060 <.030 <.030 

Ba (100 ) .0849 .0234 <001 

Cd (1.0) <.008 <.004 <.004 

Cr (5.0) <.005 .025 .0102 <.005 <.005 <.005 

Pb (5.0) <.050 <.050 <.100 <.050 <.050 <050 

Hg (0.2) 

Se (L0) <.120 <.060 <.060 

Ag (5.0) <.006 <.006 <.012 <006 <.006 <006 



Samples Collected from HECLA-Apex 
Near St. George, Utah 

Values reported as Parts Pear Million (PPM) . 
ID No. HECLA-l HECLA-l HECLA-2 HECLA-2 OMG-22 OMG-22 

Sample Location Collection Pond 
Total Metals 

Collection Pond 
TCLP Metals 

Evaporation Pond Total 
Metals 

Evaporation Pond TCLP 
Metals 

Stormwater Runoff 
Area 
Total Metals 

Stormwater 
Runoff Area 
TCLP Metals 

Date 2000 12/12 12/12 12/12 12/12 12/13 12/13 

Sample Time 1413 1413 1358 1358 1120 1120 

As 8.607 6.433 2.120 1.150 31.3 

Ba .0215 .0290 .0348 <050 88.9 

Cd 4.939 5.694 25.240 20.080 <4.0 

Cr .0308 <.025 <.025 <.250 77.7 .025 

Co 37.200 38.070 67.450 59.450 3,256 

Cu 336.900 365.000 1,015.000 825.600 218 

Pb .3465 .295 1.696 1.505 79.5 <050 

Hg .00440 .0124 .020 

Ni 19.140 19.730 28.430 25.630 467 

Se .6226 <.300 <.040 .321 <2.0 

Ag .2310 <.030 .685 <.300 <6.0 <006 

% Solids 94.9 

NH3 2450 3660 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Ref: 8ENF-L 

SENT VIA REGULAR MAIL 

Mr. Glenn Rogers, Chairman 
Shivwits Band of Paiute Indian Tribe 
P.O. Box 448 
Santa Clara, UT 84765 

Dear Chairman Rogers: 

Enclosed for the Shivwits Band's information is a report summarizing the results of the 
October 2001 Apex Site Pond 2 (a/k/a "Hecla Pond") investigation and soils sampling and 
analysis, conducted in accordance with the Work Plan submitted by Hecla Mining Company and 
approved by EPA on September 21,2001. 

The purpose of the Hecla Pond investigation and soils sampling and analysis was to 
determine the extent of and potential for seepage from the Hecla Pond. No evidence of seepage 
migration could be identified based on the field investigation and sampling results. Hecla will 
proceed with preparing and submitting to EPA a closure plan for the Hecla Pond. A copy of die 
closure plan will be provided to you for review upon receipt by EPA. 

Please contact the assigned enforcement attorney, Amy Swanson, at (303) 312-6906, or 
Eric Johnson* Environmental Scientist, at (303) 312- 6357, if you have any questions regarding 
this letter or enclosed report. Mr. Johnson has replaced Janice Pearson in this matter on behalf of 
EPA's Technical Enforcement Program. 

99918 - oUITE 500 
DENVER, CO 80202-2466 

http://www.epa.gov/reglon08 

JAN 1 6 2002 

Re: Results of October 2001 Apex Site Pond 2 
Investigation and Soils Sampling and 
Analysis 

Sincerely, 

Sharon L. Kercher, Director 
Technical Enforcement Program 

Printed on Recycled Paper 



December 3, 2001 

MINING COMPANY 

MEMORANDUM TO: Randall Breedon - USEPA Region VIII 

FROM: 

COPIES TO: file 
John Galbavy, Esq. 

Chris Gypton ah 

SUBJECT: Results of October 2001 investigations; Apex Site Pond 2 
Soils Sampling and Analysis • 

Introduction 

This memorandum summarizes the activities and results of investigations at Hecla Mining 
Company's Apex Site described in the "Soil Sampling and Analysis Work Plan", dated August 30, 
2001, and submitted to USEPA Region VIII. In general, the goal of the investigations was to 
assess the extent of and potential for seepage migration from Pond 2. Detailed discussion of the 
Apex Site's background, along with the proposed sampling and analysis activities, are found in the 
Work Plan and will not be re-iterated in this memo. 

The Work Plan was approved by USEPA Region VIII on September 21, 2001. Site investigations 
were started on October 1, 2001 and completed on October 3rd. All laboratory testing was 
completed by November 16, 2001. 

Field Investigations 

The field investigations were supervised by Chris Gypton (Hecla Mining Company). Sampling and 
geotechnical logging was done by Doug Gibbs, P.E. (Monster Engineering), under contract with 
Hecla. USEPA Region VIII was represented by Janice Pearson (Project Coordinator) and Randall 
Breedon (Hydrologist). 

All sampling was done with a conventional truck mounted drilling rig, using hollow flight augers and 
dry core, shelby tube or split spoon type samplers. Hecla retained RC Exploration Drilling, Inc. to 
provide the drilling services. 

The Work Plan envisioned three (3) boreholes inside Pond 2 and one (1) borehole outside the 
impoundment, adjacent to the existing evaporation ponds. After review of drilling conditions and 
productivity, and discussion with USEPA, Hecla agreed to drill three (3) additional holes inside and 
one (1) additional hole outside Pond 2. The approximate locations of the boreholes are shown on 
Attachment B. Copies of the borehole logs are included in Attachment C. Representative samples 
of the recovered core were taken after logging. The Table 1 summarizes the boreholes, sample 
intervals and ID numbers: 

Report - Oct 2001 investigations .doc 
1 of 5 



TABLE 1 
Borehole and Sample IP's 

Borehole No. Sample Interval Sample ID Remarks 
1001-1 5.0 to 7.0 ft 1 Shelby tube 
1001-1 8.5 to 9.0 ft 2 
1001-2 5.5 ft 3 
1001-3 5.5 to 6.0 ft 4 
1001-3 6.5 to 7.0 ft 5 
1001-4 n/a n/a No samples taken; refer to logs 
1001-5 6.0 to 6.5 ft 6 
1001-6 6.5 to 7.0 ft 7 
1001-7 8.0 to 9.0 ft • 8 
1001-8 19.0 ft 9 
1001-8 24.0 ft 10 
1001-8 25.0 ft 11 
1001-8 26.0 ft 12 

(For reference, boreholes 1001-1 through 1001-4 were proposed in the Work Plan) 

Lab Testing 

The laboratory tests described in the Work Plan focused on determining the basic geotechnical 
properties of the material contained in Pond 2 to aid in the scope definition of the final reclamation 
plan. Hecla retained Strata, Inc. to provide the testing services. The proposed tests and their 
ASTM standard designations are listed on Table 2. 

TABLE 2 
Laboratory Geotechnical Tests 
Test ASTM Standard 

Sieve Analysis ASTM C-136 
Solids Specific Gravity ASTM D-854 
Moisture Content ASTM D-2116 
In-place Dry Density ASTM D-2937 
Atterberg Limits (LL + PL) ASTM D-4318 
Permeability (Falling Head) ASTM D-5856 
Consolidation ASTM D-2435 

The specific tests designated for each sample were determined in the field based on available 
sample size and condition at time of collection and receipt at the lab. Consolidation tests were not 
run on any samples due to recovery difficulties with the Shelby tube. Only one permeability test 
was run on a re-molded specimen from borehole 1001-1, Sample No. 1. 

During the field investigations USEPA suggested it would be beneficial if the magnitude of the 
moisture retaining capability of the sediments underlying Pond 2 was known. Samples 9 through 
12 from borehole 1001-8 were designated to be tested for this property. Based on input from 
USEPA and discussions with Strata, Hecla specified ASTM D-3152, Capillary Moiisture Relationship 
Test for Fine Texture Soils for these samples. The results of these tests were inconclusive. 

Report - Oct 2001 investigations.doc 
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The lab test results are included in Attachment D. 

Data Interpretation 

The primary objective of the field investigations was to determine the extent of and potential for 
seepage migration from the impoundment. Based on observations during the sampling of 
boreholes 1001-4 and 1001-8, no evidence of seepage migration into the soil could be identified 
The evidence from borehole 10U1-4 is particularly compelling, as this hole was drilled adjacent to 
the active seep (refer to Figure 1 in Attachment B). The precipitated salts left by the seepage in 
the evaporation ponds are distinctly different in color than the native soils. No evidence of these 
salts was noted at any interval in the borehole. Therefore, the absence of precipitated salts 
indicates there has not been anv seepage outside of the impoundment. 

The logs for boreholes 1001-4 and 1001-8 indicate there is 10 to 18 feet of alluvial material 
immediately underlying the impoundment. Beneath this zone is a layer of weathered bedrock, 
containing silts and clays, that is at least 10 to 15 feet thick. Drilling through this zone became 
more difficult with depth. At refusal the blow count exceeded 50 per foot, however the bottom of 
the weathered bedrock zone had not been reached. Groundwater at the site is reported to be 
found in fractured sedimentary rocks at a depth of 160 to 300 feet below the surface. This 
weathered zone provides a barrier to the migration of both surface water and potential seepage 
from the impoundment to groundwater. 

The material inside the impoundment is very heterogeneous. Field observations of the borehole 
samples indicate the texture, plasticity and amount of free liquid varies throughout the 
impoundment. The lab tests confirm the field observations. The moisture content of the material 
tends to increase with depth. The unlined lift of the impoundment dike is approximately 5 feet. high. 
The moisture content of the samples taken at a depth of 5 to 8 feet below the impoundment surface 
ranged from 20 to 114 percent. Figure 2, in Attachment B, graphically depicts the spatial 
arrangement of the moisture content. 

The field observations also indicated no direct relationship between the presence of free liquid and 
moisture content in the samples. Liquid oozed from the samples taken from boreholes 1001-1 and 
1001-2, which had moisture contents of 107 percent and 43.4 percent respectively. The samples 
taken from boreholes 1001-5 and 1001-6 exhibited no free liquid, even though the moisture 
contents were 103.9 percent and 114.0 percent. The samples closest to the seeps (boreholes 
1001-2 and 1001-7) had the lowest moisture content values. The material in this area is relatively 
coarser than the rest of the impoundment, and is likely to be more permeable. 

One permeability test was run on a remolded sample from borehole 1001-1. At an estimated in-
place dry density of 43 pounds per cubic foot the permeability was 3.7 x 10"6 cm/sec, indicating 
seepage though this material would be very low. However, the lab noted a decrease in moisture 
content after completing the test, and believed the sample consolidated during testing. Therefore, 
the actual permeability is likely to be higher than indicated. 

The field observations and lab tests are insufficient to quantify the amount of free liquid that may 
be expressed from the tailings, and potentially flow through the dike at the southwest seep. The 
observed seepage rate appeared to be less than 0.2 gallons per minute. 

Report - Oct 2001 investigations.doc 
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Conceptual Dewaterinq Plan 

Removal of the remaining free water that could seep through the unlined lift of the impoundment 
dike is an essential step towards final closure of Pond 2. Based on discussions with USEPA and 
accounting for site conditions, the following design criteria were identified: 

1. The system should be passive; and rely on gravity to convey seepage flows. 

2. The existing evaporation ponds will be incorporated into the system. 

3. The consolidation rate of the tailings should be increased to draw off the remaining 
free water faster. 

A limited network of perforated drainage pipes installed in the southwest quadrant of Pond 2 will 
meet criteria 1 and 2. The piping would be installed at the elevation of the top of the lined portion 
of the dike and slope towards the evaporation ponds. Pipe spaced should be about 20 feet on 
center along the length of the active seep. This equates to 6 or 7 runs of pipe. The installation 
could be done by either trenching or using a horizontal boring machine. Selection of the installation 
method will be based on ease of construction, worker safety and environmental protection. The 
apparent low seepage rate (< 0.2 gallons per minute) will not require large diameter pipe, therefore 
pipe sizing will be based on ease of handling and the structural requirements of the installation 
method. 

Criteria 3 would be met by dumping piles of clean fill over the southwest one quarter to one third 
of the impoundment. This would put a surcharge on the tailings and increase the rate of 
consolidation. The fill material would later be incorporated into the final reclamation cover. Field 
observations indicate it will not be necessary to surcharge the entire impoundment as the tailings 
in the north half are very fine and exhibited no seepage even though the moisture content was in 

The overall time frame for dewatering cannot be determined at this time. Hecla believes additional 
testing is unlikely to economically provide a reasonable estimate. In lieu of additional testing, it is 
proposed that the design of the dewatering system be completed and the overall plan implemented. 
The flow rate from the drainage pipes can be measured periodically during the normal inspections 

of the evaporation ponds. USEPA and Hecla can then mutually agree to the flow rate that indicates 
the dewatering process is effectively complete. 

Conceptually, the plan is composed of the following tasks, in relative order: 

1. Evaluation of installation alternatives, and selection of the proposed alternative. 
2. System component sizing and layout. 
3. Evaluation of modifications to the existing evaporation ponds, if deem necessary. 
4. Topographic survey of the impoundment, including establishing reference benchmarks. 
5. Revisions to the existing inspection plan 
6. Submittal of a design report to USEPA for review and/or approval 
7. Procurement of materials and construction services 
8. System installation, including placing of the surcharge fill material 
9. Submittal of an as-built report to USEPA. 
10. On-going monitoring during the dewatering phase. 

Development of the final reclamation plan and designs will proceed after installation of the 
dewatering system, at a time mutually agreed to by USEPA and Hecla. 

4 of 5 
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Attachments 

A. Daily Activity Reports 

B. Borehole Locations 

C. Drilling Logs 

D. Geotechnical Lab Test Results 
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i?:3o 0(teu-Tvi(> ^TH^reo oti fbuo on \bue #>. Cadnruoeb. to ttpteb z.C?  ̂
Piy j&H-irb lL  uP Q A4&irr  3-.-3Q Pm. 6Ue 6cir0 Stm^£Y TVfetg toU^ZZttT) re> &-\ 
OWSs> L!K&> zcr * Us/r-urn, auiM TU-At Qfj& — Az^, Else  tuXK.  &£~ &A6 4A-m/1£Z.  

Mo5t ftef-g?. Pr&e ZTxiLfioE : Gj?o/»- ll'-TD «/' of? co\̂ n , &<rr usy/nos 3\ vew 
DM--* £g-gTT)y  "TZ. i'cAxy Pl 0£A+xCr£ TV£PJr>j£ S. 

f forucrt &&&£& TD A-ote M S>£xuznjG faes- flcoz-Kiv'. 5gg-
MA-P /HTA^ttFO-

VERBAL COMMUNICATION WITH CONTRACTOR, ENGINEER, DESIGNER, OWNER. 

0. 
71 FIELD REPRESENTATIVE APPROVED BY 

505/ lomtet ifvunq, touch. toad, lopotte, coJotada 30535, (910)23.1-7/77, monitet,@peohf>ea&xom 
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MONsica cNqoNeemq 9Ne 

: £ftq0/l££fl9/iq . %£S9qN . MAMAqCM£tn 

DAILY CONSTRUCTION 
ACTIVITY REPORT 

PROJECT Afe*- ft>MP "2 5m. 4 A i>/A Lifers 
CLIENT ffgCcA MTyJJU  ̂ Co. 
location Arfgy /*r- (senilefo*\i> -
DAILY REPORT NUMBER _2 SHEET _J OF _J 
DATE iofi/dl 

TO Ctf/Lrs . HBCLA m~bair/c Co. 

WEATHER CvrML . U-MLm, P&V , "721>, A~M 

CONTRACTOR'S EQUIPMENT flTE'PejCH D-I2Q HvlLqh frubSH 

CONSTRUCTION ACTIVITIES 8•'>5 P£jtl:nV6 1001-2 NQ£TH Q? POHD. 
tbu uc**nn> llo' w&r aA g>fcr r%~̂ ce A ft' NOP-TH op AioPn* Â ice 
LThlz. « 

TO Q 78 .7  ' PcPru  ̂ OzScvs&rw* i Jc&t-errî rr e f̂A. Cqh t̂ 

TP test fit- krr. itvots. DrxtsxTY. <fe-A-PA-tro  ̂ uA-vcrc Hz^Qtu6^£Actt̂ . 

VERBAL COMMUNICATION WITH CONTRACTOR, ENGINEER, DESIGNER, OWNER. 

O.CJk 
FIELD REPRESENTATIVE APPROVED BY 

3031 lo*uteA ifVutUf lattck toad, Jiapo/Ue., colotada 30535, (970)22.1-7177, mo*ute*@paJipecJijcom 



I 
I 
I 
I 
I 
I 
R 
I 
H 
I 
I 
I 
I 
I 
I 
I 
I 

tfECcJt 

feme 

— &o' 

HolC tc 
loot'8 

NolVf  

| 

/?' 
f 





16000 

0 
l_ 

50' 100' 
_i I 

OLD SEEPAGE AREA 
| (inactive since -1997) 

MININO COMPANY 

POND2 01 DIVERSION DITCH 

A P E X  S I T E  
FIGURE 1 

OCTOBER 2001 SOIL SAMPLING 
BOREHOLE LOCATIONS 

NOVEMBER 27, 2001 



16000 

0 
l_ 

50' 100* 
l 

OLD SEEPAGE AREA 
(inactive since ~1997) 

POND2 02 DIVERSION DITCH 

Hocla 
| MINING COMPANY 

"A P E X S I T E 
FIGURE 2 

OCTOBER 2001 SOIL SAMPLING 
TAILINGS PERCENT MOISTURE 

AT 5' to 8' BELOW SURFACE 
NOVEMBER 27, 2001 



A M A U H M t N I U  



PROJECT hfc?  fblJI)  Z  Sz t i -  t  A-UkiMtZU,  
BOREHOLE lOOl^ !  
CLIENT V(P,CaA CO. 
LOCATION 9T. 6 . 
DRILLING METHOD MoUpw 
DATE lojz/a\ PAGE 1 OF ' 

MOHsica ertQUAicmAtq Me 

e/iquMCMfiiq . ̂ bcsoq/t . MANAqeMCtn 

DRILLING LOG 

DEPTH (FT) 

FROM TO 

RUN 
(FT) 

SAMPLE 
TYPE* 

BLOWS 
N 

REC. 
(FT) 

DEPTH 
(") 

DESCRIPTION 

0 c UA 

COV&C ( 5AH0V G f-AvGZ. 4 Go 

3 t Cf^ % v 17 
Trvybr uj j  f jg ,  A5 ^tai TV 6>ok 
Coleg- t̂ t̂c to fr;u&cutf 
(QV.8' PCKUh-® 6t€BM 6cc*C 

f-

5 
AM A/4 

n£- "7 
No Q*£o\J6V<; Igr ^JT -ft> 

RR^rrC- • - ^TTU- Luajpfl NOf 5TVLY t>/ Tl/gT 

o^gy QMz+hcv uj ez>ec- ta^z - 6000" 
7 /VA £.7) S'A-y^A.g Q^-TA^nugj) 

7 frr Nt1 
Ate le4>ve£Vf No OArrute-j. 

7 1 M4 

usf fJactfeU ̂  No £gov/c€V , Tbe cuer 
Agr *kcr 1 ai^JS 

Pû krfl Z' Br t4A+iO; vj) $?T 

cod# -gsWcg ^ArvC n̂̂ O s 7 PutfeQ 
r/VNP 3.0 7 P££Iaj-TZ> &X 

TTkEL* 
Pv$Ht$ I' t>Y frM\Q. Tb &.€FT/jJrt_jLTrtefL7. 
600D , $AT- , V£CM~7b (UsA<AC^T~tenJ> ? lb ( . 0  to 
to a to* 

TbP 7' u>j tour tfyLe PlvC 

i%zu>eTL NcTErO 5ATvCtrn>*J (UJATBC)̂  

HL 

^er.o'- 7.Q ?Hfns  ̂ -me 

HArXPaieT? ujf *' //pt£-

*SPT -  SPLIT SPOON ST -  SHELBY TUBE DC-DRY CORE C-CUTTINGS &L CAul  (Qf-Utr f ik  

3031 batmen temcJi wad, laponba, colonada 30535, 970AAJ-7177, 970^113.5506, motuien@fMxJtfMMJi.mm 



M&A/sien c/tqwccMMq om 

l £NqOA££k9AQ . 2>££JQA . MAftAQ£M£N7 
"• r-J C ' 

DRILLING LOG 

project Afeg-Pojurf? z. Son. 5*Wi-  *  A+lAvsn 
BOREHOLE (Q6( - Z 
CLIENT HBCL-A MTUrUL CO . 
location" ST. frgPg&TC , 
DRILLING METHOD HQLMouJ Tj* A>6£>£ 
DATE /0/^ /° I O )  PAGE i  OF I 

DEPTH (FT) 

FROM TO 

RUN 
(FT) 

SAMPLE 
TYPE* 

BLOWS 
N 

REC. 
(FT) 

DEPTH 
(FT) 

DESCRIPTION 

0 N/\ MA 
Cflieg. MrCt TP !.>>' ,TAtx4. 6£AW6e 0 
/ . S '  

u)/ (Jcrc^el 
/V f i C/Vu 0.8 Q.£' OM  0 - 3 '  

(J (~TC , <SUrtJ(,£ -m Qt. ttlrf. SAr^PY 
fo>« O . G  T)to5 

~ T D g  & 0 1  

*SPT - SPLIT SPOON ST - SHELBY TUBE DC-DRY CORE C-CUTTINGS CA. - C 

503/ batiste* ip*i*Uf touch load, iapotie, colatada 80535, 970J&1-7177, 970JUS,5506, *natuie\@pecJifieahsuttn 



MQNSICk CNqSNCtkONq ONG 
• •?%))' CNQOAtCCMfltq . %£S9QN . MANAqCMCtri 

* '  '  * *  D R I L L I N G  L O G  

PROJECT /W'ey Poui Z bdTL 5AWt 4**JAW£E5 MQNSICk CNqSNCtkONq ONG 
• •?%))' CNQOAtCCMfltq . %£S9QN . MANAqCMCtri 

* '  '  * *  D R I L L I N G  L O G  

BOREHOLE (OCX-?> MQNSICk CNqSNCtkONq ONG 
• •?%))' CNQOAtCCMfltq . %£S9QN . MANAqCMCtri 

* '  '  * *  D R I L L I N G  L O G  

CLIENT H&CcA M3HWJYJ6 Co. 

MQNSICk CNqSNCtkONq ONG 
• •?%))' CNQOAtCCMfltq . %£S9QN . MANAqCMCtri 

* '  '  * *  D R I L L I N G  L O G  

LOCATION 2rr bttlUe/flcfEtC-OKb 

MQNSICk CNqSNCtkONq ONG 
• •?%))' CNQOAtCCMfltq . %£S9QN . MANAqCMCtri 

* '  '  * *  D R I L L I N G  L O G  
DRILLING METHOD !hu.oi*> STtX ftuGe< 
DATE iOjz/oi PAGE / OF I 

DEPTH (FT) RUN 
(FT) 

SAMPLE 
TYPE* 

BLOWS 
N 

REC. 
(FT) 

DEPTH 
(FT) 

DESCRIPTION FROM TO 

RUN 
(FT) 

SAMPLE 
TYPE* 

BLOWS 
N 

REC. 
(FT) 

DEPTH 
(FT) 

DESCRIPTION 

0 c NA MA 1 CoV€i- ATlfcc.. £ATN0Y 6-^AlgL ul CcS0C£b 0 c NA MA 1 1 0 c NA MA 1 
Tfcn.5 <£> 3' 

3 t Gftt fuse hi b CAt. oy C-McMet 
3 t Gftt fuse hi b -TN 3 t Gftt fuse hi b ObzrO fZ> CeMtve- fjoac 
& 7 z GA l ?A' 1.0 7 

CK>. v) ^touted 
& 7 z GA l ?A' 1.0 7 (&06 0 7tc7*tL& *?5 '—6 A (c»,5 - 7 & 7 z GA l ?A' 1.0 7 

Mc bfcvidhje?? 
7 8 / H*+>0 

ftrfU 
hi 8 

FU5H^o €>V 1-NUiO TO . Mo 
7 8 / H*+>0 

ftrfU 
hi 8 tetfbeTV 7 8 / H*+>0 

ftrfU 
hi 8 

-Tf) (3 8.o-

& \ 
5 ^ - 6 '  b M n t l z  I d  f r u a i .  i s e r  - T t f X L S  

lo  b ' !  .  weT t^s lS  

ftAoZFTH. ul * hhcer FluC 
1 

---

•SPT -  SPLIT SPOON ST -  SHELBY TUBE DC -  DRY CORE C -  CUTTINGS CM,  -  CAL* f -Uxt i  

3031 io+i+ie*. te*ncJi load, lap&Ue, calooada SO535, f>70J22/-7/77, 970J2.13.5506, *fto*uU^@fttnJffnuJt,*t*0t 



MQNS1CR. CJlQIACCmq 9NG 
l -03)' enqoNCCMNq . %CSOQN . mMqem/n 
isit?.: 

DRILLING LOG 

PROJECT - Peuo Z ZAMftTUb « 4rlShX*xS 
BOREHOLE lOOl- H 

MQNS1CR. CJlQIACCmq 9NG 
l -03)' enqoNCCMNq . %CSOQN . mMqem/n 
isit?.: 

DRILLING LOG 

CLIENT l-f-BtiA AXTUXAf^ Co. 

MQNS1CR. CJlQIACCmq 9NG 
l -03)' enqoNCCMNq . %CSOQN . mMqem/n 
isit?.: 

DRILLING LOG 
LOCATION $T. 6oe6E/yW£K-OAv6 

MQNS1CR. CJlQIACCmq 9NG 
l -03)' enqoNCCMNq . %CSOQN . mMqem/n 
isit?.: 

DRILLING LOG DRILLING METHOD fHiU)uJ ^T£>t\ Al)bE& 
DATE iofz/ei PAGE » OF Z 

DEPTH (FT) RUN (FT) SAMPLE TYPE* BLOWS N REC. (FT) DEPTH (FT) 
DESCRIPTION e:;r7 FROM TO 

RUN (FT) SAMPLE TYPE* BLOWS N REC. (FT) DEPTH (FT) 
DESCRIPTION e:;r7 

0 2 3 HA NA 
2A.t|0. 5c/AC Sott. ^CTvC'At iff 

0 2 3 HA NA •tHJLH-Pe-f! No S'tA-aAI3-A/6 (>ui/ 

3 ** 
&<4 

2 CAc 
•VS6 

u 
(0 H' on bOuUet 

3 ** 
&<4 

2 CAc 
•VS6 

u 3 ** 
&<4 

2 CAc 
•VS6 

u 

3 1.5 HA K.s 
/WO^TL TJJ V. 6» H~Cao(sU 0cotC, Cu> 

3 1.5 HA K.s 0l» CMiSAri) gotAC l*r 6C&C (^uV 3 1.5 HA K.s 

Z CAu 
*5° 

1.7 6.5 
4(2/aCUTh &4LADeY? TD£V 

Z CAu 
*5° 

1.7 6.5 XT £>Cczi/ Ta 6£/J , No 9TA3Tuimi  ̂ {60s) Z CAu 
*5° 

1.7 6.5 

•oS 8s t Z-0 •<?.«* 
-ty^- -S3X.T * SK-MO C&l^AerO ^JA-T 

•oS 8s t Z-0 •<?.«* STTuJe Cg-V""1"© c-r 6C&VTV £oFf. •oS 8s t Z-0 •<?.«* 
Ho •VTiKjr*&r-fJ(i ,'^JLTY - ̂ /vC) 

9.* C uA a/A U.s 
/ 

9.* C uA a/A U.s 9.* C uA a/A U.s 

U 10 IS CAv 
-So 1.3 ' 0 

MTJOY S-XIT" ~TZ) S^TLTV SAW D 1>V S»M«T 
U 10 IS CAv 

-So 1.3 ' 0 <s>-£VJKE2. TZ? <5/1*. . £rzri U 10 IS CAv 
-So 1.3 ' 0 

^t)Nc 7 ; f Ato 9rif3rrJJ~N() 

f 0 li 2 4f-r A So 2.0 ft 
'ztcfiD^ ^32-T (AO . AT OXtrTri Avvt 

f 0 li 2 4f-r A So 2.0 ft UJCHiMg^criP 5X2jT jrdfje Z4 No <JTV3& f 0 li 2 4f-r A So 2.0 ft 

•& 
IS 

ft C NA N A It 
PfiuPY ^ -re> av , t^r 6Tt^ 

•& 
IS 

ft C NA N A It n? TO a •& 
IS 

ft C NA N A It 

17 IH I 
-»5(? 

2.o ft 
J.VI TO 

17 IH I 
-»5(? 

2.o ft MOT?T -Tf 0^V(^ Z5"' TO TYHU NO 17 IH I 
-»5(? 

2.o ft 
T̂Tft xiLtrXlt 4S/U X? tc^K-r7atT^<7 TrfAJE: ^ 

H IU Z 6tr 
7 5o "l.9 (1* 

fc.io to <5' 4^€TY tcyQATWcnl^no i-xzrr 
H IU Z 6tr 

7 5o "l.9 (1* •rra.Ufc <a & SM. TO PAT ( 5L3Z/*T UAtvP-AV H IU Z 6tr 
7 5o "l.9 (1* 

Ttou 9tfcrhrrN(» 

It IL H C NA- AfA b It IL H C NA- AfA b It IL H C NA- AfA b 

lio K I CXi 75O 2.o /« 
'pAtmOH $xi-r iusv-rHet£*o fioc H pc«t -tp 

lio K I CXi 75O 2.o /« SM , A/f NiTtfr AIAT. TpflrfiiXVO lio K I CXi 75O 2.o /« 
18 Zo Z w TS° 2o 

A> A& c\k 'TO 1 .̂1 CM AM bl-XX U/Y 
18 Zo Z w TS° 2o YrvAle *OcAnt. 0CM s0£f OK ft/*/. N« 18 Zo Z w TS° 2o 

("Y-X-
•SPT - SPLIT SPOON ST - SHELBY TUBE DC - DRY CORE C - CUTTINGS - CAtrrFe 

3031 lottttei ipsutUf tcjicJt loutt, lafUfUe., caloxa&a 80535, 910JJ1-1111, 910J.13.5506, mimiJiH 



; M6MS7£ReNQ0Neea!)Mq9M 
l eftqwecMAQ . s>esoqtt . mamqcmz/ti 

rJ C * 

DRILLING LOG 

project Me* - Poub z son.4AWc> AuAttejz, 
BOREHOLE I Q O j -H 
CLIENT HgCuk 
LOCATION 4T bZblkt 
DRILLING METHOD 
DATE fo/yo / 

Acn^rx;^ a? 

jMeZ- dm* 
Htixouj M&ia. Ai u; <?T&yv\ hjb&iL 

PAGE 1 OF Z 

DEPTH (FT) 

FROM TO 

RUN 
(FT) 

SAMPLE 
TYPE* 

BLOWS 
N 

REC. 
(FT) 

DEPTH 
(FT) 

DESCRIPTION 

|6 4 c a/A A/4 ZX> 

u tL z cm +*?<' Zp Ix, 
, &te< -ra gp , /kO /? zo & Pe*t ek., 

&M *it b/Ctxrrwer&on 

11 IH 4(1 
So 

2 - 0  2</ 
2l-ZZ- t*L,um*t4> u*t. QC.&eH..4t~.Ma*r 
VI *24 ~ 5»L , • " " . /oC6I'I <i MC&rC 

2o H C  nA HA 21 
(/C£f H-ACX> <9 ?3.S' f flcntefJfcT 

21 £6, 2. Cm t t l o  | 
fcs 

z<* 
14'7*.l 1M. CWi, 5jZrr <7&fie WTU$M 
tti- Z$ z ft*cx. 4MX j^r. , 4 t£Y, Hv. 

* 

z -Zc ^JX-T*?TCHE. (#*)-n> o^k\tx.(t«Z) Qfi-H 0K.$M. 
/ A < — • / . I \ ^ y - ^ .. A . 

fc/T 
(*< 

^T^kn^xErO (rf '̂t) trG-c&  ̂s Of. 6(U\ «g,t_ j^cnr^r-
<ju£*W€Vei> Foac Ito I S  4$o 2.o 2$ 

V\ 25 C  HA 
AjJ&ert- P^FV9AI^(9 zs* DVXUGTC ContE&J£*& 

A/4 Z5 for toTXc- 3u<-*i u?s Pfiru,2~̂ J6 v.4?L9\jj, 
cM Atte&Z to *n>e 

T D < ?  25 

•SPT - SPLIT SPOON ST - SHELBY TUBE DC-DRY CORE C-CUTTINGS 

3031 Lwwt ifxsiuuj, lattcU load, laponie., caiyuuia 30535, 910 jtS.1-Till, 910JL13.5506, *uoitiiM@peakpeakjM*n 



f y . , M6//S7CR CMQ1MCCMAQ MG 
: MQOMZCkMQ . %ZSOQN . mMQCMCftf 

' DRILLING LOG 

PROJECT ft>M Z 60XL^hi^PL. *A-NJZ, f y . , M6//S7CR CMQ1MCCMAQ MG 
: MQOMZCkMQ . %ZSOQN . mMQCMCftf 

' DRILLING LOG 

BOREHOLE IDOt f y . , M6//S7CR CMQ1MCCMAQ MG 
: MQOMZCkMQ . %ZSOQN . mMQCMCftf 

' DRILLING LOG 

CLIENT HUCLJ, KTtmJi CO. 

f y . , M6//S7CR CMQ1MCCMAQ MG 
: MQOMZCkMQ . %ZSOQN . mMQCMCftf 

' DRILLING LOG 

LOCATION erT GZALbE M£vL-Of*(s 

f y . , M6//S7CR CMQ1MCCMAQ MG 
: MQOMZCkMQ . %ZSOQN . mMQCMCftf 

' DRILLING LOG 
DRILLING METHOD -fhU-OUJ «7T>H AotCV-
DATE tokjoi PAGE ( OF • 

DEPTH (FT) RUN 
(FT) 

SAMPLE 
TYPE* 

BLOWS 
N 

REC. 
(FT) 

DEPTH 
(FT) 

" "7—*• 

DESCRIPTION FROM TO 

RUN 
(FT) 

SAMPLE 
TYPE* 

BLOWS 
N 

REC. 
(FT) 

DEPTH 
(FT) 

" "7—*• 

DESCRIPTION 

0 3 
C HA HA 3 

Ct>\fct /k-rA-L, 6/Aver < a>bG>u&? 
0 3 

C HA HA 3 0 3 
C HA HA 3 

3 
5 z CM. yf 

-?/*' 10 5 

TAtz6 <9 — l.o' 

3 
5 z CM. yf 

-?/*' 10 5 AJo 
3 

5 z CM. yf 
-?/*' 10 5 

5 "7 z CML 
2 7 

iof cJnChtea Vc €>C+i to (k-K -rAjxs. 5Ar~ 
5 "7 z CML 

2 7 6^r MtT U/eT ((rt&TD} 5 "7 z CML 
2 7 

boc 0 ~ 

TO 0 7.0v 

bAcxfUL- (J 1 " H*L£ fivC 1 

(3 (a .O* — (o .£* 

•SPT - SPLIT SPOON ST - SHELBY TUBE DC- DRY CORE C-CUTTINGS OtL -

3031 lo*ute\ lpAinftoi*tcA wad, lapaxte,, cohtada 30535, 910 £2.1-7171, 970213.5506, *MO*tiie*@peakpeakjcom 



- ^ ' J 

s/ ̂ rr 

MOA/SICR CA/QHAieCMfilQ we 
CAqOMCMNQ • • MAMQCMC/fl 

DRILLING LOG 

PROJECT Afeg - fi?Ng I ?4*tAj>J6 i UifircVzn. 
BOREHOLE hfL'b 
CLIENT HeCuA MZTifT^JC, Co. 
location" yr"- 6gz>gfee://Vfek -0M6> 
DRILLING METHOD 4HuduJ fTT* Av6&L 
DATE lof^foi PAGE I OF ( 

DEPTH (FT) 

FROM TO 

RUN 
(FT) 

SAMPLE 
TYPE* 

BLOWS 
N 

REC. 
(FT) 

DEPTH 
(FT) 

DESCRIPTION 

0 
CouDt A&nrtrfti 5At\0V WVSL \ 

C A/A A/a Cc\jCt to H.o' TP 

3 2 C4t. %• O.J 
CeV£t AktU 57V64C TNTS?. fbtttrs 
T*ZU? 

7 % % 1 
b(Jd%£ S/4-Alp 6.0-$*$' 

j*V+iL£Q> 6. sr I To ' 
DY*GUitd&L< 5 . ^ - 7  TA-XL*, 

7 7- 5fr 
%> i . 4  <? 

W ££*/ -rz> tTg1^ 
CtMlLC 5aw &CMEL < SfittO 8G-rz> %Q< 

i£, f̂ &OAx 4.5' ~T£> ~7o 

T p g  v . o '  

SkACMpZk. Luj *A -Ur>££ PlvC 

•Wl -SPLIT SPOON ST - SHELBY TUBE DC-DRY CORE C-CUTTINGS 

3031 lo*uteA ipAinf aqhoU load, lapatie, caloAado 30535, 910 £2.1-1111, 970213.5506, moHiieA@peahfieah.xinn 



y . , M6/1S1CR CA/QMC£MAiq 9M 
I KW&1 CfiqM££RMQ . 2>esiqfi . MAMQEMZtri 
: -

' ' * DRILLING LOG 

PROJECT "PoNO-Z •"'A-MALVSI-J y . , M6/1S1CR CA/QMC£MAiq 9M 
I KW&1 CfiqM££RMQ . 2>esiqfi . MAMQEMZtri 
: -

' ' * DRILLING LOG 

BOREHOLE /00f~7 y . , M6/1S1CR CA/QMC£MAiq 9M 
I KW&1 CfiqM££RMQ . 2>esiqfi . MAMQEMZtri 
: -

' ' * DRILLING LOG 

CLIENT H&CtA AV3DWJ>/6 63 . 
y . , M6/1S1CR CA/QMC£MAiq 9M 

I KW&1 CfiqM££RMQ . 2>esiqfi . MAMQEMZtri 
: -

' ' * DRILLING LOG 

LOCATION ffT, ti£-f AP&f 0^ 
y . , M6/1S1CR CA/QMC£MAiq 9M 

I KW&1 CfiqM££RMQ . 2>esiqfi . MAMQEMZtri 
: -

' ' * DRILLING LOG 
DRILLING METHOD Atl-COtJ Av6^-
DATE lofzjol PAGE ( OF ( 

DEPTH (FT) RUN (FT) SAMPLE TYPE* BLOWS N REC. (") DEPTH (FT) 
DESCRIPTION FROM TO 

RUN (FT) SAMPLE TYPE* BLOWS N REC. (") DEPTH (FT) 
DESCRIPTION 

0 3 3 c mA /vA 3 
CoVcXL Aa^L TO ? 0 £ ^A>GL 4 Coi&A?? 

0 3 3 c mA /vA 3 0 3 3 c mA /vA 3 

3 V ( CP(U % Oi V 
£c\&t TO ^.o* /k A&TC 

3 V ( CP(U % Oi V 3 V ( CP(U % Oi V 

H Q.ku % 
£c>L6n£ PCUM&TYJT, OcajJAS TAjtlZ . ZA-tiW 6P-. 

H Q.ku % IbET H Q.ku % 
5 7 Z 2r *L O . z  7 

G\JETL STLL PuJbCinJt, -prf ( TY1T3 5* 
5 7 Z 2r *L O . z  7 MDT ET7U-nE^Z3>JE, r Aw-oVr /A/. A 5 7 Z 2r *L O . z  7 

3 7 V Z MA NA 7 3 7 V Z MA NA 7 3 7 V Z MA NA 7 

7 1 z ZAu 'z V 
7-# - 0 K  4£AJ 4 £LY|C* TficnS. ifirr 

7 1 z ZAu 'z V 7 1 z ZAu 'z V 
6 ~ 1' y'firtU0Y &P&IAZU U&T 

^Atv̂ le fHos*- 9 - i* 

TO G l .o> 

•8PT - SPLIT SPOON ST - SHELBY TUBE DC-DRY CORE C-CUTTINGS Cfo-Cfa&fvCiBt 

3031 itHtnel IOHCU toad, laptviie, cainada S0535, 970«22/-7/77/ 970JI/3.5506, 
ism 

.com-



MOA/SICR CJlQSIieCMJIQ HAte 
i CNQONCCBJWq . ZiCSOqM . MAMqCMCtW 
~ if-xn-

DRILLING LOG 

PROJECT A%Y - Pout Z- ^OJL SfpnfcrH6 < A-NAtSfix ,̂ MOA/SICR CJlQSIieCMJIQ HAte 
i CNQONCCBJWq . ZiCSOqM . MAMqCMCtW 
~ if-xn-

DRILLING LOG 

BOREHOLE /06I-8 
MOA/SICR CJlQSIieCMJIQ HAte 

i CNQONCCBJWq . ZiCSOqM . MAMqCMCtW 
~ if-xn-

DRILLING LOG 

CLIENT HecU\ MX-HX7J6 CO. 

MOA/SICR CJlQSIieCMJIQ HAte 
i CNQONCCBJWq . ZiCSOqM . MAMqCMCtW 
~ if-xn-

DRILLING LOG 

LOCATION 4r. beotee. jhPeyC- OM6 

MOA/SICR CJlQSIieCMJIQ HAte 
i CNQONCCBJWq . ZiCSOqM . MAMqCMCtW 
~ if-xn-

DRILLING LOG 
DRILLING METHOD Hzbiw ST?* Au(S£ 
DATE lob 101 PAGE / OF Z 

DEPTH (FT) RUN 
(FT) 

SAMPLE 
TYPE* 

BLOWS 
N 

REC. 
(FT) 

DEPTH 
(FT) 

DESCRIPTION FROM TO 

RUN 
(FT) 

SAMPLE 
TYPE* 

BLOWS 
N 

REC. 
(FT) 

DEPTH 
(FT) 

DESCRIPTION 

0 3 3 c W NA- 7 
bi&c (=>iMei> 64AveL uffxz 

0 3 3 c W NA- 7 LT. (,(Y -n NHJ, 9PM w 0 3 3 c W NA- 7 

5 z CAt- % 
Si 

f.Z 5" 
M ALEVE Aeze UJo&L \(x>LAc&,x COCK. CLOCS 

5 z CAt- % 
Si 

f.Z 5" faOeLG H.v 5 z CAt- % 
Si 

f.Z 5" 

£ SS OS ^T 
£o/ . f&S 0-3 5.$ 

tocv. <p S.s\ GtAex. u>I o>i4cez>. FOE* /LOGS 
£ SS OS ^T 

£o/ . f&S 0-3 5.$ <bk4%€L PcifirXbl £ SS OS ^T 
£o/ . f&S 0-3 5.$ 

-3 lo l.o C X N* lo 
(ASROTFJCZ' 6£TY TZ> duff. C&^SACV £JOC4C j SS^E&&E 

-3 lo l.o C X N* lo T>7Z/V£-?; 1t.Mt-At 4A-nQ&n>*ie'! -3 lo l.o C X N* lo 

Id ll lo CArv 
H*/ 

& 0 . 1  // 
ICOF- (U)&(>E-0 *AR^Pce €>A*4YC 

Id ll lo CArv 
H*/ 

& 0 . 1  // Id ll lo CArv 
H*/ 

& 0 . 1  // 

lo \z t.o C hA uA It 
CJUTTTMC?*? , $\LtvsrfgY PocK. Ssxrc&TDN^ QPY 

lo \z t.o C hA uA It V. *?~£LTV 1U CX/6HC0 ~fsY=& fblJK. lo \z t.o C hA uA It 

12 H 2.O 5FT lV 

% 
I.T 11 

CJA>fwcp Ac(X. OtY x IT Ghl&<-Tb &Ui., ̂ ArnOSTV^B7. 
12 H 2.O 5FT lV 

% 
I.T 11 12 H 2.O 5FT lV 

% 
I.T 11 

n 14 l . o  c w /UA H 
AS Csrrt*1C>£ Ho* fo-tz.' 

n 14 l . o  c w /UA H n 14 l . o  c w /UA H 

H IL> 2.o CAi. 
'V 

Si 
o.t ID H IL> 2.o CAi. 

'V 

Si 
o.t ID cA/t>(feP Lr>r-&rt>n& *Av<^Pi>e>C H IL> 2.o CAi. 

'V 

Si 
o.t ID 

ID 12> l .o 
2«/ 

6/ 
4$ 

Z.2- IB 
CAvs*eV LOCK . 1 (-AVE  ̂ 0.1' OF Pec*MJ!A>EY LOCK 

ID 12> l .o 
2«/ 

6/ 
4$ 

Z.2- IB . Mcnirf pr (t*t ~n> Hu. MorrteO ID 12> l .o 
2«/ 

6/ 
4$ 

Z.2- IB 

11 IB l.o C A//4 IS 
Cv-rmJ(,<r +brv& 2>HT MoLe feotud 

11 IB l.o C A//4 IS 11 IB l.o C A//4 IS 

t$ to l.o 
CArU 
£ 13% 

\.t 
jtfr To 

Drt-n n09 Ae&ruAf. 
t$ to l.o 

CArU 
£ 13% 

\.t 
jtfr To 5pw<Pu e if. o t'cAvct bjetnreteti AOCV.BPTF t$ to l.o 

CArU 
£ 13% 

\.t 
jtfr To 

GT. *>TSZ, CXLT\ PARFJO u/6-P-A \XL 

2b IT Is CAU 
%, \.H ti

CAjilfc-p iv&ikThheTLerO LocK IveiL f*f-APeV ^A-UO 
2b IT Is CAU 

%, \.H ti u! &$-kv€L (6>UJ'̂ A4. LT Se-tJ TD 8c*J 6>L. Aiers-r. 2b IT Is CAU 
%, \.H ti

. F 

n 7<< 7.0 6H •*So 14 ll 
LOU CcAy D! $AN0 (CL\ & Qe* 8>Pu -n) teofai. 

n 7<< 7.0 6H •*So 14 ll U (Q Fx"). LOW ft. n 7<< 7.0 6H •*So 14 ll 

*SPT-SPLIT SPOON ST-SHELBY TUBE DC-DRY CORE C-CUTTINGS ^CAU^PbLnxA 
/ty' £0 2" IP 

303f AfkU*Uf ia*tcU toad, lofuvile., Colorado S0535, 970JL2J-7/77, 970JL13.5506, #umiten.@pe<ikpeGk~co4«. 



MQNSICk CNQMCeMHq 9M 
<<§£$1 CJIQ9/ICCMNQ . 2>£S9QA , MANAQCMZin 

I r*l i 

DRILLING LOG 

PROJECT AfeK-PoMP t  -6QJJ, €A-*fcr*IC * AUALXSXS 
BOREHOLE lOOt-G 
CLIENT tf&UA Co. 
location yr. bebfL&e/Atez-orJ* 
DRILLING METHOD tf&UAUJ $7g~»v 

DATE 1013/01 PAGE "Z- OF Z-
DEPTH (FT) 

FROM TO 

RUN 
(FT) 

SAMPLE 
TYPE* 

BLOWS 
N 

REC. 
(FT) 

DEPTH 
(FT) 

DESCRIPTION 

18 2o t.O A/A A/A Ze 

Zo 11 1.D NA MA 1A 
Cyrnr+ILS 0AA. SufiunSTj Laus futs-tfZ U-AY ouf 

f'ArtjQ (jCi 

lAjjftf&az UJrf *->| H-9a-HP (CL) , hKCO&r ~w 
21 7C l.o c/h_ % k % / . 8  Zt <l. aojct . $hi -ro <s is y ic kr Gcex^Jtf 

^TL~r , hp ffitiP. SV&ST TO **-• Atanr VT» cr.6u>e 

Z(o IB 2.0 4<T 2.0 
it£,U3< A/Y. 5TL.T 6c*oe> TZ> u/e^er^ecet. ZJLT-

i£> dfc* «• to Wi it.1 . wt> w ' 
5*nwg^ ZB', QgAM&sep ACCKL ' -*«\ .«• 1 As M . A —r»^-* I 1 •»/ ' T> tT. »c"pe, <g 4 Z£> ' 

Z4 28 4* tf/l A/4 28 
Mo CurT3nJt>* 

28 28.2 0 . £  CAL 5%. 0.2* 
KYW zg.z , £T 6leH -TO ur gjt/r-

T̂bMfT. Aeyjg/fc. gr.fe/?". 

TP a zy.&' 

HoiB: -TSZT ftt ATT LTwnS. WArrEZ Hii.Ox+Jb 
cAftcvrW turf QCH*21Y, fiAojs-rvfe j g&ww 

^jr^Zg ftcgTfcr&njzv/ 

A<AP ( W  f t e r T  

•SPr-SPLIT SPOON ST-SHELBY TUBE DC-DRY CORE C-CUTTINGS 

303f lotttveA. ipAittf ia*uJi load, lapoMe, Colorado- 30535, 970J&1-7177, 970JL13.5506, mo*uie>>t.@pecikpecdi.coHt. 





5 i R & i & 
GEOTECHNICAL ENGINEERING « MATERIALS TESTING 

W. 280 Prairie Avenue, Coeur d'Alene, Idaho 83815 
208 772-2428 / Fax 208 772-9968 

November 14,2001 
Client No.: HECM02 
Project No.: S010168-1 

Mr. Chris Gypton 
Hecla Mining Company 
6500 Mineral Drive 
Coeur d'AleneID 83815-8788 

Project: 
Date Received: 
Boring No./Depth: 
Sample Number: 
Description: 

Apex Pond 2 Soil Analysis 
October 5,2001 
1001-1 at 5.0'-7.0' 
1 
Brown/Red Silty Clay (MH or OH) 

Sieve Analysis (ASTM C-136) 

Sieve Size Percent Passing 
No. 100 100 
No. 200 99.3 

Specific Gravity = 3.58 
As Received Moisture Content = 107.0% 
In-Place Dry Density = 43.0 pcf 
Atterberg Limits: Liquid Limit = 83 

Plastic Limit = 31 

(ASTM D-854) 
(ASTM D-2116) 
(ASTM D-2937) 
(ASTM D-4318) 

Thank you, 
STRAT^, Inc. 

0CjtU4̂  
Chris McKissen 
Laboratoiy Supervisor 

IDAHO * WASHINGTON • OREGON • WYOMING • MONTANA • UTAH • NEVADA 



S I R & I & 
GEOTECHNICAl ENGINEERING & MATERIALS TESTING 

W. 280 Prairie Avenue, Coeur d'Alene, Idaho 83815 
208 772-2428 / Fax 208 772-9968 

November 14,2001 
Client No.: HECM02 
Project No.: S010168-1 

Mr. Chris Gypton 
Hecla Mining Company 
6500 Mineral Drive 
Coeur d'Alene ID 83815-8788 

Project: 
Date Received: 
Boring No./Depth: 
Sample Number: 
Description: 

Apex Pond 2 Soil Analysis 
October 5,2001 
1001-1 at 8.5' -9.0' 
2 
Red/Black Silly Clay (MH or OH) 

Sieve Analysis (ASTM C-136) 

Sieve Size Percent Passing 
3/8" 100 
No. 4 98 
No. 8 98 

No. 16 97 
No. 30 97 
No. 50 97 

No. 100 96 
No. 200 93.6 

Specific Gravity = 3.73 
As Received Moisture Content = 115.7% 
Atterberg Limits: Liquid Limit = 76 

Plastic Limit = 21 

(ASTM D-854) 
(ASTM D-2116) 
(ASTM D-4318) 

Thank you, 
STRATA, Inc. 

Chris McKissen 
Laboratory Supervisor 

IDAHO • WASHINGTON • OREGON • WYOMING • MONTANA • UTAH • NEVADA 



S I R 2K I & 
GEOTECHNICAl ENGINEERING i MATERIALS TESTING 

W. 280 Prairie Avenue, Coeur d'Alene, Idaho 83815 
208 772-2428 / Fax 208 772-9968 

November 14,2001 
Client No.: HECM02 
Project No.: S010168-1 

Mr. Chris Gypton 
Hecla Mining Company 
6500 Mineral Drive 
Coeur d'Alene ID 83815-8788 

Project: 
Date Received: 
Boring No./Depth: 
Sample Number: 
Description: 

Apex Pond 2 Soil Analysis 
October 5,2001 
1001-2 at 5.5' 
3 
Red Silty Sand (SM) 

Sieve Analysis (ASTM C-136) 

Sieve Si2e Percent Passing 
No. 16 100 
No. 30 98 
No. 50 94 

No. 100 69 
No. 200 46.7 

Specific Gravity = 
As Received Moisture Content = 
Atterberg Limits: Liquid Limit = 

Plastic Limit = 

3.35 
43.4% 
Non-Obtainable 
NP 

(ASTM D-854) 
(ASTM D-2116) 
(ASTM D-4318) 

Thank you, 
STRATA, Inc. 

Chris McKissen 
. Laboratory Supervisor 

IDAHO • WASHINGTON • OREGON • WYOMING • MONTANA • UTAH • NEVADA 



S i R & D 2k 
GEOTECHNICAL ENGINEERING t MATERIALS TESTING 

W. 280 Prairie Avenue, Coeur d'Alene, Idaho 83815 
208 772-2428 / Fax 208 772-9968 

November 14,2001 
Client No.: HECM02 
Project No.: S010168-1 

Mr. Chris Gypton 
Hecla Mining Company 
6500 Mineral Drive 
Coeur d'Alene ID 83815-8788 

Project: 
Date Received: 
Boring No./Depth: 
Sample Number: 
Description: 

Apex Pond 2 Soil Analysis 
October 5,2001 
1001-3 at 5.5'-6.0' 
4 
Red/Orange Sandy Clay (MH or OH) 

Sieve Analysis (ASTM C-136) 

Specific Gravity = 3.03 
As Received Moisture Content = 52.1% 
Atterberg Limits: Liquid Limit = 54 

Plastic Limit = 10 

Sieve Size Percent Passing 
V" 100 
3/8" 94 

No. 4 90 
No. 8 89 

No. 16 87 
No. 30 85 
No. 50 83 

No. 100 76 
No. 200 66.1 

(ASTM D-854) 
(ASTM D-2116) 
(ASTM D-4318) 

Thank you, 
STRATA, Inc. 

Chris McKissen 
Laboratory Supervisor 

IDAHO • WASHINGTON • OREGON • WYOMING • MONTANA • UTAH • NEVADA 



5 I R & I & 
GEOTECHNICAL ENGINEERING S MATERIALS TESTING 

W. 280 Prairie Avenue, Coeur tfAlene, Idaho 83815 
208 772-2428 / Fax208 772-9968 

November 14,2001 
Client No.: HECM02 
Project No.: SOI 0168-1 

Mr. Chris Gypton 
Hecla Mining Company 
6500 Mineral Drive 
Coeur d'Alene ID 83815-8788 

Project; 
Date Received: 
Boring No./Depth: 
Sample Number: 
Description: 

Apex Pond 2 Soil Analysis 
October 5,2001 
1001-3 at 6.5'-7.0' 
5 
Red/Orange Sandy Clay (MH or OH) 

Sieve Analysis (ASTM C-136) 

Sieve Size Percent Passing 
»/2» 100 

3/8" 86 
No. 4 85 
No. 8 84 
No. 16 82 
No. 30 81 
No. 50 81 

No. 100 78 
No. 200 72.5 

Specific Gravity = 3.38 
As Received Moisture Content = 61.8% 
Atterberg Limits: Liquid Limit = 54 

Plastic Limit = 9 

(ASTM D-854) 
(ASTM D-2116) 
(ASTM D-4318) 

Thank you, 
STRATA, Inc. 

^hris McKissen 
Laboratory Supervisor 

IDAHO • WASHINGTON • OREGON • WYOMING • MONTANA • UTAH • NEVADA 



S T R A T A 
GEOTECHNICAl ENGINEERING S MATERIALS TESTING 

W. 280 Prairie Avenue, Coeur d'Alene, Idaho 83815 
208 772-2428 / Fax 208 772-9968 

November 14,2001 
Client No.: HECM02 
Project No.: S010168-1 

Mr. Chris Gypton 
Hecla Mining Company 
6500 Mineral Drive 
Coeur d'Alene ID 83815-8788 

Project: 
Date Received: 
Boring No./Depth: 
Sample Number: 
Description: 

Apex Pond 2 Soil Analysis 
October 5,2001 
1001-5 at 6.0'-6.5' 
6 
Brown/Black Silty Clay (MH or OH) 

Sieve Analysis (ASTM C-136) 

Sieve Size Percent Passing 
No. 100 100 
No. 200 98.5 

Specific Gravity = 3.39 
As Received Moisture Content = 103.9% 
Atterberg Limits: Liquid Limit — 82 

Plastic Limit = 30 

(ASTM D-854) 
(ASTM D-2116) 
(ASTM D-4318) 

Thank you, 
STRATA, Inc. 

Chris McKissen 
Laboratory Supervisor 

IDAHO • WASHINGTON • OREGON • WYOMING • MONTANA • UTAH • NEVADA 



5 I R & I & 
GEOTECHNICAL ENGINEERING g MATERIALS TESTING 

W. 280 Prairie Avenue. Coeur d'Alene. Idaho 83815 
208 772-2428 / Fax 208 772-9968 

November 14,2001 
Client No.: HECM02 
Project No.: S010168-1 

Mr. Chris Gypton 
Hecla Mining Company 
6500 Mineral Drive 
Coeur d'Alene ID 83815-8788 

Project: 
Date Received: 
Boring No./Depth: 
Sample Number: 
Description: 

Apex Pond 2 Soil Analysis 
October 5,2001 
1001-6 at 6.5'-7.0' 
7 
Green/Black Silty Clay (MH or OH) 

Sieve Analysis (ASTM C-136) 

Sieve Size Percent Passing 
No. 50 100 
No. 100 98 
No. 200 96.3 

Specific Gravity = 3.33 
As Received Moisture Content = 114.0% 
Atterberg Limits: Liquid Limit = 84 

Plastic Limit = 34 

(ASTM D-854) 
(ASTM D-2116) 
(ASTM D-4318) 

Thank you, 
STRATA, Inc 

Chris McKissen 
Laboratory Supervisor 

IDAHO • WASHINGTON « OREGON • WYOMING • MONTANA > UTAH • NEVADA 



S I R & I & 
GEOTECHNjCAL ENGINEERING i MATERIALS TESTING 

W. 280 Prairie Avenue, Coeur d'Alene, Idaho 83815 
208 772-2428 / Fax 208 772-9968 

November 14,2001 
Client No.: HECM02 
Project No.: SO 10168-1 

Mr. Chris Gypton 
Hecla Mining Company 
6500 Mineral Drive 
Coeur d'Alene ID 83815-8788 

Project: 
Date Received: 
Boring No./Depth: 
Sample Number: 
Description: 

Apex Pond 2 Soil Analysis 
October 5,2001 
1001-7 at 8.0'-9.0' 
8 
Red Orange Clayey Sand (SC) 

Sieve Analysis (ASTM C-136) 

Sieve Size Percent Passing 
3/4» 100 
'/a" 86 

3/8" 80 
No. 4 66 
No. 8 57 
No. 16 51 
No. 30 48 
No. 50 46 
No. 100 42 
No. 200 36.1 

Specific Gravity = 3.11 
As Received Moisture Content = 20.1 % 
Atterberg Limits: Liquid Limit = 27 

Plastic Limit = 8 

(ASTM D-854) 
(ASTM D-2116) 
(ASTM D-4318) 

Thank you, 
STRATA, Inc. 

Cnris McKissen 
Laboratory Supervisor 

IDAHO • WASHINGTON • OREGON • WYOMING • MONTANA • UTAH • NEVADA 



5 I R & I & 
GEOTECHNICAl ENGINEERING * MATERIALS TESTING 

W. 280 Prairie Avenue, Coeur d'Alene, Idaho 83815 UnvpmW14 9fW1 
208 772-2428 / Fax208 772-9968 n F lH> UU1 

Client No.: HECM02 
Project No.: S010168-1 

Mr. Chris Gypton 
Hecla Mining Company 
6500 Mineral Drive 
Coeur d'Alene ID 83815-8788 

Project: Apex Pond 2 Soil Analysis 
Date Received: October 5,2001 

Boring No./Depth: 1001 -8 at 19.0' 
Sample Number: 9 
Specific Gravity = 2.63 (ASTM D-854) 
As Received Moisture Content = 9.3% (ASTM D-2116) 
In-Place Dry Density = 118.1 pcf wax coated (ASTM D-2937) 

Boring No./Depth: 1001 -8 at 24.0' 
Sample Number: 10 
Specific Gravity - 2.63 (ASTM D-854) 
As Received Moisture Content = 13.0% (ASTMD-2116) 
In-Place Dry Density = 113.9 pcf wax coated (ASTM D-2937) 

Boring No./Depth: 1001 -8 at 25.0' 
Sample Number: 11 
Specific Gravity = 2.70 (ASTM D-854) 
As Received Moisture Content = 15.2% (ASTM D-2116) 
In-Place Dry Density = 115.1 pcf wax coated (ASTM D-2937) 

Boring No./Depth: 1001-8 at 26.0' 
Sample Number: 12 
Specific Gravity = 2.68 (ASTM D-854) 
As Received Moisture Content = 21.5% (ASTM D-2116) 
In-Place Dry Density = 116.5 pcf wax coated (ASTM D-2937) 

Thank you, 
fA, Inc. 

Chris McKissen 
Laboratory Supervisor 

IDAHO • WASHINGTON • OREGON • WYOMING • MONTANA • UTAH • NEVADA 



Si R & i & 
GEOTECHNICAl ENGINEERING » MATERIALS TESTING 

W. 280 Prairie Avenuei Coeur d'Alene, Idaho 83815 
208 772-2428 / Fax 208 772-9968 

November 14,2001 
Client No.: HECM02 
Project No.: S010168-1 

Mr. Chris Gypton 
Hecla Mining Company 
6500 Mineral Drive 
Coeur d'Alene ID 83815-8788 

RE: Remolded Permeability for Apex Pond #2 
Description: Brown/Red Siltv Clay (MH or OH1 

Dear Mr. Gypton: 

STRATA has completed testing on the sample delivered to our laboratory October 5, 
2001 from the in place material on Apex Pond #2. Following are the test results. 

The sample was remolded in three lifts and consolidated by rodding each lift ten times 
with a 5/8" diameter rod. 

The results of the Falling Head Permeability are as follows: 

Method: ASTM D5856 (Falling Headl 
Packing Dry Density: 43.0 pcf 
Packing Moisture Content: 107.0 % 

•Moisture Content after Test: 75.5% 
Coefficient of Permeability: 3.7 x 10 cm/sec 

* It is the opinion of STRATA that consolidation occurred during saturation period of 
test. 

Note: The above data was obtained under laboratory conditions and may not exactly 
reflect actual field permeability. If you have any questions or require additional information, 
please do not hesitate to call. 

Thank you, 
STRATA, Inc. 

Chris McKissen 
Laboratory Supervisor 

IDAHO • WASHINGTON • OREGON • WYOMING • MONTANA • UTAH • NEVADA 



CAPILLARY-MOISTURE RELATIONS 
Apex Pond 2, Sample # 9 
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TABLE CAPILLARY-MOISTURE 
Strata Inc., APEX Pond 2 
Sample # 9 

Height m 
Atm. bar 

(3) 42.8 
(5) 4.71 
(7) 38.09 
(8) 12.37 
(9) 1.85 
(10) 22,87 

0 1.03 
0 0.1 

44.49 43.94 
6.4 5.85 

38.09 38.09 
16.80 15.36 

1.85 1.85 
31.07 28.40 

5.17 10.3 
0.5 1 

43.29 42.9 
5.2 4.81 

38.09 38.09 
13.65 12.63 
1.85 1.85 

25.24 23.35 

20.6 51.5 
2 5 

42.62 42.05 
4.53 3.96 

38.09 38.09 
11.89 10.40 
1.85 1.85 

21.99 19.22 

103 155 
10 15 

41.43 41.02 
3.34 2.93 

38.09 38.09 
8.77 7.69 
1.85 1.85 

16.21 14.22 

KEY: 
() Refer to ASTMD 3152 
(3) Weight of wet sample, g 
(5) Weight of moisture, g 
(7) Weight of dry sample,g 
(8) Moisture content (5/7*100) 
(9) Unit weight of dry sample, g/cc 
(10) Moisture content volume percent (8*9) 

laboratory ref. 34 



CAPILLARY-MOISTURE RELATIONS 
Apex Pond 2, Sample #10 
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TABLE CAPILLARY-MOISTURE 
Strata Inc., APEX Pond 2 
Sample #10 

Height m 
Atm. bar 

(3) 42.7 
(5) 5.45 
(7) 37.25 
(8) 14.63 
(9) 1.81 
(10) 26.46 

0 1.03 
0 0.1 

44.19 43.47 
6.94 6.22 

37.25 37.25 
18.63 16.70 

1.81 1.81 
33.69 30.20 

5.17 10.3 
0.5 1 

42.89 42.58 
5.64 5.33 

37.25 37.25 
15.14 14.31 

1.81 1.81 
27.38 25.88 

20.6 51.5 
2 5 

42.29 41.7 
5.04 4.45 

37.25 37.25 
13.53 11.95 
1.81 1.81 

24.47 21.60 

103 155 
10 15 

41 40.49 
3.75 3.24 

37.25 37.25 
10.07 8.70 
1.81 1.81 

18.21 15.73 

KEY: 
() Refer to ASTMD 3152 
(3) Weight of wet sample, g 
(5) Weight of moisture, g 
(7) Weight of dry sample,g 
(8) Moisture content (5/7*100) 
(9) Unit weight of dry sample, g/cc 
(10) Moisture content volume percent (8*9) 

laboratory ref. 23 



CAPILLARY-MOISTURE RELATIONS 
Apex Pond 2, Sample # 11 
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TABLE CAPILLARY-MOISTURE 
Strata Inc., APEX Pond 2 
Sample #11 

Height m 0 1.03 5.17 10.3 20.6 51.5 103 155 
Atm. bar 0 0.1 0.5 1 2 5 10 15 

(3) 43.67 44.31 44.1 43.67 43.44 43.21 42.74 42.18 41.75 
(5) 5.37 6.01 5.8 5.37 5.14 4.91 4.44 3.88 3.45 
(7) 38.3 38.3 38.3 38.3 38.3 38.3 38.3 38.3 38.3 
(8) 14.02 15.69 15.14 14.02 13.42 12.82 11.59 10.13 9.01 
(9) 1.86 1.86 1.86 1.86 1.86 1.86 1.86 1.86 1.86 
(10) 26.07 29.18 28 16 26.07 24.95 23.84 21.56 18.84 16.75 

KEY: 
() Refer to ASTMD 3152 
(3 ) Weight of wet sample, g 
(5) Weight of moisture, g 
(7) Weight of dry sample,g 
(8) Moisture content (5/7* 100) 
(9) Unit weight of dry sample, g/cc 
(10) Moisture content volume percent (8*9) 

laboratory ref. 2 



CAPILLARY-MOISTURE RELATIONS 
Apex Pond 2, Sample # 12 

Moisture Content, in Percent of Volume 



TABLE CAPILLARY-MOISTURE 
Strata Inc., APEX Pond 2 
Sample #12 

Height m 0 1.03 5.17 10.3 20.6 51.5 103 155 
Atm. bar 0 0.1 0.5 1 2 5 10 15 

(3) 46.04 45.56 45.1 44.8 44.46 43.39 40.62 39.54 39.25 
(5) 8.07 7.59 7.13 6.83 6.49 5.42 2.65 1.57 1.28 
(7) 37.97 37.97 37.97 37.97 37.97 37.97 37.97 37.97 37.97 
(8) 21.25 19.99 18.78 17.99 17.09 14.27 6.98 4.13 3.37 
(9) 1.84 1.84 1.84 1.84 1.84 1.84 1.84 1.84 1.84 
(10) 39.18 36.85 34.61 33.16 31.51 26.31 12.87 7.62 6.21 

? KEY: 
( ) Refer to ASTM D 3152 
(3) Weight of wet sample, g 
(5) Weight of moisture, g 
(7) Weight of dry sample,g 

% (8) Moisture content (5/7*100) 
(9) Unit weight of diy sample, g/cc 
(10) Moisture content volume percent (8*9) 

s§ laboratory ref. 42 




